Baseline is an important parameter of radar interferometry. Generally, it can be estimated by satellite orbital data or ground control points. In this paper, an adaptive method is proposed to estimate it with combination satellite orbital data, and the accuracy of baseline estimated can be improved without ground control points; actual data of ERS and ENVISAT ASAR have been used in algorithm development and the final obtained elevation shows that the precise orbit data is more accurate than original orbit data in estimating baseline.
Introduction
Interferometric Synthetic Aperture Radar (InSAR) technology has been used frequently to monitoring tiny land surface deformation in recent years. Land target elevation can be obtained from phase information carried by radar signal. Couple of single look complex views of the same area obtained from two antennas simultaneously or two parallel observations from one antenna are used to produce the interferometric image; the geometric relation of two antennas and the observed target make interferometry turning into the truth. Combination with the orbit and sensor parameters, more accurate and higher resolution elevation can be obtained.
As an important factor in InSAR, baseline is used to describe the spatial or temporal geometric relations between the two antennas and the slant range; the high-accuracy baseline can enhance interferometry of receiving signal, but poor-quality baseline will cause interference loss and lead to the low precise elevation evaluation. In this study, the optimal baseline is also used, and the result is verified by the ERS and ENVISAT ASAR data and shows good consistency with the observations.
InSAR Imaging Theory
In general, the spatial location of antennas was different in twice repetition while receiving signal from the same land target, here A 1 and A 2 represented the first position and second position, respectively. The difference between the two location produce the interference baseline vector, and here b represented its length, the angle with the horizon direction was represented by α, the horizontal and vertical component of b was represented by b y and b z , respectively. The height difference between A 1 and reference plane was represented by H, the height of land target T Was represented by h(y) and its slant range was represented by r, r + δ represented the slant range between A 2 and land target T, all symbols are described in Figure 1 .
Two complex images S 1 and S 2 were generated after processing echo signals of A 1 and A 2 using SAR tools, respectively. The interference image with dark and bright strips can be obtained after the operation 1 
where E R indicated the earth radius and a indicated the half of the major axis of satellite orbit, r means the slant range and is bound up with echo delay, λ , b, α , r and H are known parameters, h, θ and δ can be calculated by expression (1), (2) and (3) if given φ values.
Optimal Baseline
As an important parameter in InSAR processing, baseline is defined as the line between the different locations of twice satellite repetition. Its accuracy can determine the accuracy of land target elevation. according to the theory of InSAR, the phase difference, wave length and baseline are the determinants of computing land target elevation, that is to say, the orbit parameters are necessary when calculating the elevation, and the information includes the position of satellite, baseline and its azimuth when satellite scanning the target.
As it is known, the more longer the spatial baseline is, the more weaker the interference of two images is, increasing the spatial baseline can increase the accuracy of elevation, but the increment of baseline has its limitation, and the limitation can be represented by C B in the Equation (4). 
where β represented the surface gradient and 0 r represented the distance between the antenna and the land target. Assumed that all the parameters are independent each other, the overall root mean square error h σ can be represented by the following equation [2] .
where r 
where W indicates the land target effective extension in one unit range lobe which is perpendicular to the direction of electromagnetic wave. ϕ indicates the half power width of each lobe produced by phase interferometry and can be expressed by the following equation: Substitution Equations (6), (7), (8) where S N is signal to noise ratio of the receiver.
Taking derivative to b in Equation (10) and making the derivation is equal to zero, then the optimal baseline can be computed by the following equation: 
The Equation (11) shows that the optimal baseline will increase while wave frequency decreases. 
Algorithm Development

Original Satellite Data
The velocity vector can be obtained by taking differential to time t in polynomial (12), and velocity will keep consistency with position at given time. The velocity can be expressed as polynomial (13). Where k N is the degree of polynomial and its value must be less than or equal to ( 1 s N − ). The vector series s N can be used to evaluating parameters of velocity using the least square method. In general, only the differential position to time polynomial is fitted.
Precise Orbit Data
The precise orbit data are provided by DEOS (Delft Institute for Earth-oriented Space Research), in which ERS-1, ERS-2 and ENVISAT ASAR are include. Running the program (getorb, version 2.2.0) provided by DEOS at given start time, step size and period, the geodetic or geocentric coordinates will be interpolated automatically after reading orbital data records, the program also can interpolate orbital profile every epoch and can print the UTC time, error, longitude, latitude, height of orbit (GRS80) and XYZ position values [7] .
Inputting the original orbit profile and precise orbit profile to program(getorb), then using polynomial fitting or linear interpolation to calculating the coefficient of orbit, transforming the original image coordinates to orbit coordinates according to the Doppler equation, then computing the baseline and comparing it with the optimal baseline, if the biases of baseline computed by precise orbit are less than the biases computed by original orbit data, the elevation will be computed by the baseline produced by precise orbit, otherwise, the original orbit data will be used.
Result and Discussion
In this paper, ERS-1 and ERS-2 are used to calculating the orbit equation firstly, then original orbit and precise orbit are used to compute the elevation. Table 1 and Table 2 show the orbit data and the precise satellite data, respectively. Table 3 shows the elevations computed by the orbit data. From Table 3 , we can see that the accuracy of elevation obtained by precise orbit is better than that obtained by original data, and the relative error computed by precise data is smaller than the original. Meanwhile, the comparison is consistent with the result obtained by the optimal baseline; the results have been verified by ERS and ENVISAT and show the consistency; it shows that the methodology used in the paper provides more accurate baseline estimation and can be an important reference for estimating baseline parameter.
